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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Upper  Kittanning  Reservoir 
STATE  LOCATED:  Pennsylvania 
COUNTY : Blair 

STREAM:  Burgoon  Run,  secondary  tributary  of  Beaverdam  Branch  of 
Juniata  River 

.DATE  OF  INSPECTION:  August  8 and  16,  1978 


ASSESSMENT?*'  Based  on  the  evaluation  of  the  conditions  as  they  existed 
on  the  dates  of  inspection  and  as  revealed  by  visual  observations, 
the  condition  of  the  Upper  Kittanning  Reservoir  is  considered  to  be 
fair. 


However,  city  maintenance  personnel  reported  that  upstream  control  for 
the  lake  blow-off  pipe  is  not  operational  and  the  discharge  through 
this  pipe  is  controlled  by  downstream  valves.  Thus,  the  pipe  is 
constantly  under  pressure. 


It  is  recommended  that  the  owner  immediately  perform  the  necessary 
maintenance  to  the  upstream  controls  located  at  the  intake  tower  to 
make  them  operational.  — 


No  design  information  was  found  for  the  configuration  of  the  blow-off 
and  supply  line  located  through  the  embankment.  Therefore,  structural 
adequacy  of  these  facilities  could  not  be  assessed. 


It  is  recommended  that  the  owner  take  necessary  steps  to  evaluate  the 
structural  integrity  of  the  pipes  through  the  embankment. 


The  flow  from  the  watershed  is  diverted  around  the  reservoir  by  a 
diversion  channel.  Normal  inflow  into  the  lake  can  be  controlled  by 
an  inlet  structure,  but  at  28  percent  PMF,  uncontrolled  inflow  into 
the  reservoir  through  a diversion  channel  overflow  section  would  equal 
the  combined  discharge  capacity  of  the  two  spillways  for  the  dam. 


The  spillway  capacity  is  classified  to  be  "seriously  inadequate" 

(28  percent  PMF) , because  it  is  estimated  that  overtopping  would  result 
in  failure  of  the  dam  and  damage  potential  would  be  significantly 
higher  than  would  exist  prior  to  overtopping. 


Since  the  spillway  capacity  was  determined  based  on  the  Corps  of 
Engineers'  approximate  analysis  procedure,  it  is  recommended  that  the 
owner  reevaluate  the  spillway  capacity  using  more  accurate  analysis 
techniques. 
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It  is  further  recommended  that  the  owner  provide  around-the-clock 
surveillance  during  unusually  heavy  runoff  to  detect  possible 
problems  and  develop  a formal  warning  system  to  alert  the  downstream 
residents  in  the  event  of  an  emergency. 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
UPPER  KITTANNING  RESERVOIR 
NDI  I.D.  NO.  530 
DER  I.D.  NO.  7-13 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  was  to  determine  if 
the  dam  constitutes  a hazard  to  human  life  or  property. 

1.2  Description  of  Project 


a.  Dam  and  Appurtenances.  The  Upper  Kittanning  Reservoir  dam 
consists  of  an  earth  embankment  550  feet  long  and  with  a maximum  height 
of  45  feet  from  the  downstream  toe.  The  dam  forms  an  offstream  reser- 
voir, into  which  flow  is  controlled  by  an  upstream  intake  structure. 

A 20-foot-wide  trapezoidal  channel  around  the  left  side  of  the 
reservoir  diverts  the  flow  from  the  watershed  past  the  reservoir. 

Flow  into  the  reservoir  is  discharged  through  two  spillways.  On  the 
right  abutment,  a 34-foot-wide  ogee  weir  at  a level  about  five  feet 
below  the  crest  of  the  dam  constitutes  the  primary  spillway  for  the 
reservoir.  Flow  from  this  spillway  discharges  into  Lower  Dam  down- 
stream. The  emergency  spillway  for  the  dam  is  located  on  the  dike 
between  the  diversion  channel  and  the  reservoir.  It  is  a 50-foot- 
wide broad-crested  weir  which  discharges  into  the  diversion  channel. 

The  crest  of  the  emergency  spillway  is  at  a level  about  four  feet 
below  the  dam  crest.  The  outlet  works  for  the  dam  consist  of  an 
intake  tower,  blow-off  and  supply  lines,  and  a valve  house  located  at 
the  toe  of  the  dam.  No  design  information  was  available  for  the 
outlet  works.  Field  observtions  indicate  that  two  cast-iron  pipes, 
one  approximately  16  inches  in  diameter  and  the  other  24  Inches  in 
diameter,  connect  the  intake  tower  and  the  downstream  valve  house. 

The  24-inch  pipe  constitutes  the  blow-off  pipe  for  the  lake.  Flow 
from  these  pipes  is  discharged  through  two  8-inch  and  four  4-inch 
pipes,  each  equipped  with  a valve.  Although  the  flow  from  these  pipes 
can  also  be  controlled  by  the  valves  located  at  the  intake  tower, 
city  maintenance  personnel  reported  that  the  upstream  controls  are 
not  normally  used  and  have  not  been  operational.  Two  8- inch  and  four 
4-inch  pipes  constitute  the  emergency  drawdown  facility  for  the  dam. 
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b.  Location.  Upper  Kittanning  Dam  is  located  in  Burgoon  Run 
Valley,  about  2000  feet  downstream  from  the  tunnels  under  the  Penn- 
Central  Railroad  Horseshoe  Curve,  in  Logan  Township,  Blair  County, 
Pennsylvania.  The  dam  is  the  uppermost  reservoir  in  a series  of  three 
reservoirs  in  Burgoon  Valley  and  is  located  about  three  miles  upstream 
from  the  city  line  of  Altoona  (Plate  1). 

The  runoff  from  the  Burgoon  Run  watershed  is  diverted  by  a channel 
bypassing  the  reservoir  (Plate  2) . The  controlled  inflow  into  the 
reservoir  is  discharged  through  the  primary  spillway  and  flows  into  the 
Lower  Dam  reservoir,  which  is  located  about  1000  feet  downstream. 

It  is  estimated  that  the  failure  of  this  reservoir  during  a flood 
would  result  in  the  failure  of  the  downstream  reservoirs  and  the  com- 
bined discharge  would  cause  large  loss  of  life  and  property  damage  in 
Altoona  and  further  downstream. 

c.  Size  Classification.  Intermediate  (based  on  a 45-foot  height). 

d.  Hazard  Classif iction.  High. 

e.  Ownership : City  of  Altoona  (address:  Mr.  William  L.  Cochran, 
Director,  Water,  Parks  and  Public  Property,  City  of  Altoona,  Altoona, 
Pennsylvania  16601) . 

f.  Purpose  of  Dam.  Water  supply. 

g.  Design  and  Construction  History.  Available  documents  do  not 
indicate  the  construction  date  of  the  dam.  A spillway  plan  found  in 
the  city  records,  dated  1887  (Plate  3),  shows  a proposed  enlargement 
of  the  dam.  A plaque  on  the  wall  of  the  valve  house  indicates  that 
the  valve  house  was  erected  in  1888  and  Mr.  C.  W.  Knight  was  the 
responsible  engineer. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally 
maintained  at  the  level  of  the  primary  spillway  leaving  five  feet  of 
freeboard  to  the  top  of  the  dam,  as  measured  in  this  inspection.  In 

a plan  dated  1889  (Plate  4,  the  spillway  crest  level  is  shown  to  be  at 
Elevation  1496.40.  The  U.S.  Geological  Survey  (USGS)  7.5-minute 
Hollidaysburg  quadrangle  (photorevised  1972)  shows  the  pool  elevation 
of  Upper  Kittanning  Dam  to  be  at  Elevation  1496  (USGS  Datum) . 

1.3  Pertinent  Data.  Elevations  referred  to  in  this  and  subsequent 
sections  of  the  report  were  calculated  based  on  approximate  field 
measurements  assuming  the  crest  of  the  primary  spillway  to  be  at 
Elevation  1496  (USGS  Datum)  which  is  the  pool  elevation  shown  on  the 
USGS  map. 

a.  Drainage  Area  (square  miles)  - 0.1  (direct);  9.5  (diversion 
channel);  9.6  (total  watershed  area) 
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b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site  - 3000  (The  dam  was  over- 
topped in  1894) 

Warm  water  outlet  at  pool  elevation  - N/A 
Diversion  tunnel  low  pool  outlet  at  pool  elevation  - N/A 
Diversion  tunnel  outlet  at  pool  elevation  - N/A 
Gated  spillway  capacity  at  pool  elevation  - N/A 
Gated  spillway  capacity  at  maximum  pool  elevation  - N/A 
Ungated  spillway  capacity  at  maximum  pool  elevation  - 1650 
at  Elevation  1501 

Total  spillway  capacity  at  maximum  pool  elevation  - 1650 
Elevation  1501 

c.  Elevation  (USGS  Datum)  (feet) 

Top  of  dam  - 1501 

Maximum  pool-design  surcharge  - 1497  (emergency  spillway 
crest) 

Full  flood  control  pool  - N/A 

Recreation  pool  (normal  pool)  - 1496 

Spillway  crest  - 1496  (primary) ; 1497  (emergency) 

Upstream  portal  invert  diversion  tunnel  - N/A 
Downstream  portal  invert  diversion  tunnel  - N/A 
Streambed  at  center  line  of  dam  - 1456  (estimated) 

Maximum  tailwater  - Unknown 

d.  Reservoir  (feet) 

Length  of  maximum  pool  - 1200  at  Elevation  1501 
Length  of  recreation  pool  (.normal  pool  ) - 1200  at 
Elevation  1496 

Length  of  flood  control  pool  - N 

e.  Storage  (acre-feet) 

Recreation  pool  (normal)  - 200  at  Elevation  1496 
Flood  control  pool  - N/A 

Design  surcharge  (maximum)  - 212  at  Elevation  1497 
Top  of  dam  - 263 

f . Reservoir  Surface  (acres) 

Top  of  dam  - 12+  (estimated) 

Maximum  pool  - N/A 
Flood  control  pool  - N/A 
Recreation  pool  (normal)  - 12 
Spillway  crest  - 12  at  Elevation  1496 
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g.  Dam 


Type  - Earth 
Length  - 550  feet 
Height  - 45  feet 
Top  width  - 15  feet 

Side  slopes  - 2H:1V  (upstream  and  downstream) 

Zoning  - Unknown 

Impervious  core  - Unknown 

Cutoff  - Unknown 

Grout  curtain  - No 

Diversion  and  Regulating  Tunnel 


Type  - 24-inch-diameter  cast  iron 

Length  - 2 004-  feet 

Closure  - Valve 

Access  - Valves  at  intake  tower  and  at  the 
Regulating  facilities  - Valve 

valve  house 

Spillway 

Primary 

Emergency 

Type  - 

Ogee  weir 

Broad-crested  weir 

Length  of  weir  - 

34  feet  (as 
measured) 

50  feet  (as 
measured) 

Crest  elevation  - 

1496 

1497.2 

Gates  - 

None 

None 

Upstream  channel  - 

Lake 

Lake 

Downstream  channel  - 

Rectangular  masonry 
channel 

Diversion  channel 

SECTION  2 
ENGINEERING  DATA 
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2 . 1 Design 

a.  Data  Available 

(1)  Hydrology  and  Hydraulics.  No  original  design  data  were 
found  for  the  hydrology  and  hydraulics  for  the  dam.  A report  prepared 
by  Hazen,  Whipple  and  Fuller  Consulting  Engineers  of  New  York,  New  York, 
dated  May  27,  1921,  summarizes  the  design  capacity  of  the  spillway  and 
diversion  channel. 

(2)  Embankment.  State  and  owner  files  included  no  information 
on  the  design  of  the  dam. 

(3)  Appurtenant  Structures.  Limited  design  drawings  were  found 
on  the  1887  and  1889  modifications  of  the  primary  spillway  of  the  dam. 

b.  Design  Features 

(1)  Embankment . A drawing  dated  1889  (Plate  5)  which  shows  a 
cross  section  of  a portion  of  the  embankment  indicates  that  a large 
section  of  the  upstream  slope  is  constructed  of  "puddle  clay,"  while 
the  rest  of  the  embankment  is  classified  to  be  "loose  filling,"  shown 
to  consist  of  earth  and  rock  fill.  This  is  the  only  document  found  for 
the  design  of  the  embankment. 

Approximate  field  measurements  indicate  that  both  slopes  of  the 
embankment  are  about  2:1  (horizontal  to  vertical)  and  the  crest  width 
of  the  dam  is  15  feet. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  consist 
of  two  uncontrolled  spillways  and  outlet  works.  The  34-foot-wide  ogee 
crested  primary  spillway  is  located  at  a level  about  five  feet  below 
the  dam  crest  and  discharges  into  a stone-paved  rectangular  channel 
which  terminates  at  a timber  energy  dissipator  of  the  toe  of  the  dam. 

A 50-foot-wide  broad-crested  emergency  spillway  is  located  on  the  dike 
between  the  diversion  channel  and  the  reservoir,  which  discharges  into 
the  diversion  channel.  The  outlet  works  consist  of  an  intake  tower,  a 
blow-off  and  supply  line,  and  a valve  house  at  the  toe  of  the  dam. 

Two  8- inch-diameter  pipes  and  four  4-inch  diameter  pipes  controlled  by 
valves  constitute  the  emergency  drawdown  facility  for  the  dam  (Plate  6) . 
A downstream  valve  is  also  shown  on  Plate  6 for  the  24-inch  lake  blow- 
off  line.  Although  the  valve  was  observed  in  the  valve  house,  the  city 
maintenance  personnel  had  no  knowledge  of  its  operational  condition  or 
the  discharge  point  of  the  24-inch  line,  nor  did  a search  of  the  site 
locate  a discharge  point  for  the  24- inch  lake  blow-off  line. 
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c . Design  Data 


(1)  Hydrology  and  Hydraulics-  The  1921  report  by  Hazen,  Whipple 
and  Fuller  lists  the  following  capacities  for  the  spillways  and  diver- 
sion channel:  diversion  channel  - 2180  cfs,  primary  spillway  - 1010 
cfs,  and  en.  .rgency  spillway  - 710  cfs.  The  report  concludes  that  from 
a hydrologic  point  of  view  the  Upper  Kittanning  Reservoir  is  reasonably 
safe. 

(2)  Embankment.  No  data  are  available  on  the  design  of  the  dam. 

(3)  Appurtenant  Structures.  There  is  no  design  data  available 
for  the  appurtenant  structures. 

2.2  Construction.  Very  limited  information  is  available  on  the 
construction  of  the  dam.  Reference  to  a "present  flow  line"  in  a 
drawing  dated  1887  (Plate  3)  suggests  that  the  dam  was  built  prior  to 
1887.  A drawing  dated  1889  (Plate  5)  also  refers  to  an  "old  stone 
filling"  and  to  an  "old  spillway."  This  drawing  also  indicates  that 
the  dam  vas  enlarged  in  1889. 

As  shown  in  Plate  4,  as  of  1889,  flow  from  the  watershed  discharged 
directly  into  the  reservoir  at  one  time.  In  about  1895,  a diversion 
channel  was  built  to  bypass  the  flows  from  Burgoon  Run.  The  flow  into 
the  reservoir  was  controlled  through  a gated  inlet  structure. 

Available  information  indicates  that  the  dam  was  partially  breached 
during  a flood  on  May  20,  1894  which  overtopped  the  dam.  The  accounts 
of  the  breach  indicate  that  the  embankment  was  overtopped  by  one  foot 
for  about  30  minutes  and  five  major  erosion  ditches  were  formed  ranging 
from  8 to  10  feet  deep.  The  peak  flow  was  reported  to  be  3000  cfs. 

2.3  Operation.  As  reported  by  city  maintenance  personnel,  there 
are  no  formal  operating  procedures  for  the  dam.  The  flow  into  the 
reservoir  is  controlled  to  maintain  the  reservoir  level  at  spillway 
crest  elevation  which  is  about  five  feet  below  the  dam  crest  level. 

The  blow-off  and  supply  pipes  are  presently  controlled  by  a valve 
located  at  the  valve  house. 

2.4  Other  Investigations.  Available  information  includes  the 
following  two  investigation  reports:  Altoona  Water  Works  Report  on  the 
Spillway  and  Flood  Channels,  May  27,  1921,  by  Mr.  Allen  Hazen,  Hazen, 
Whipple  and  Fuller  Consulting  Engineers,  New  York,  New  York;  and  a 
letter  report  addressed  to  the  Water  Commission  of  Pennsylvania,  dated 
October  4,  1920,  by  Mr.  Arthur  E.  Morgan,  the  Morgan  Consulting 
Company,  Dayton,  Ohio. 
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2.5  Evaluation 


r 


a.  Availability.  The  available  information  was  obtained  from 
the  owners  and  PennDER  files. 

b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  No  design  information  is 
available. 

(2)  Embankment . No  original  design  information  is  available. 

A drawing  dated  1889  (Plate  5)  shows  the  cross  section  of  a portion  of 
the  embankment.  The  available  information  does  not  provide  any 
quantitative  geotechnical  information  to  aid  in  the  assessment  of  the 
adequacy  of  the  design. 

(3)  Appurtenant  Structures.  Very  limited  information  is 
available  on  the  design  of  the  outlet  works.  Plate  6 shows  the 
arrangement  of  the  blow-off  valves  in  the  valve  house.  No  information 
is  available  on  the  configuration  of  the  pipes  through  the  embankment. 

c.  Operating  Records.  No  formal  operating  records  are  available 
for  the  dam.  As  previously  stated,  the  dam  was  overtopped  prior  to 
the  construction  of  the  diversion  channel  during  a flood  in  1894.  No 
reference  to  any  flooding  condition  was  found  after  the  completion  of 
the  diversion  channel. 

d.  Post-Construction  Changes.  Available  information  indicates 
that  the  dam  was  enlarged  and  the  presently  existing  spillway  was 
constructed  in  1889.  In  about  1895,  a diversion  channel  was  con- 
structed to  bypass  the  flows  from  Burgoon  Run  and  to  control  the 
inflow  in  the  reservoir. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1 and 
static  stability  of  the  dam  is  considered  to  be  adequate  based  on 
visual  observations.  Therefore,  according  to  the  recommended  criteria 
for  evaluation  of  seismic  stability  of  dams,  the  structure  is  assumed 
to  present  no  hazard  from  earthquakes. 


SECTION  3 
VISUAL  INSPECTION 
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3.1  Findings 

a.  General . The  on-site  inspection  of  the  Upper  Kittanning  Dam 
consisted  of: 


1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  spillway  and  its 
components,  the  downstream  end  of  the  outlet 
pipe,  and  other  appurtenant  features. 

3.  Observation  of  factors  affecting  the  runoff 
potential  of  the  drainage  basin. 

h.  Evaluation  of  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  7 and  in  the 
photographs  in  Appendix  C. 

b.  Embankment.  The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and 
observing  general  maintenance  conditions,  vegetative  cover,  erosion, 
and  other  surficial  features.  Only  one  wet  area  was  observed,  on 
the  right  side  of  the  blow-off  pipe  discharge  channel,  about  100  feet 
downstream  from  the  toe.  No  flow  was  observed. 

Although  large  trees  and  brush  have  been  recently  removed  from  the 
downstream  face  of  the  embankment,  in  some  areas  the  brush  is  two 
to  three  feet  high  and  requires  further  clearing. 

c.  Appurtenant  Structures.  The  spillway  structures,  spillway 
crests,  channels,  and  plunge  pool  were  examined  for  deterioration  or 
other  signs  of  distress  and  obstructions  that  would  limit  flow.  In 
general,  the  structures  were  found  to  be  in  fair  condition.  Some 
seepage  was  observed  through  the  joints  of  the  stone  spillway  paving 
and  around  the  joints  of  the  stone  crest  section.  The  timber  energy 
dissipator  was  found  to  be  in  poor  condition,  however,  no  major 
erosion  problem  was  noted. 

Downstream  valves  for  the  blow-off  pipes  were  operated  by  city 
maintenance  personnel  and  were  observed  to  be  operational.  City 
personnel  reported  that  the  upstream  valves  located  at  the  intake 
tower  are  not  operational. 
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d.  Reservoir  Area.  A map  review  indicates  that  the  watershed 
area  is  predominantly  covered  with  woodland;  however,  some  portions 
have  been  strip  mined.  A review  of  the  regional  geology  (Appendix  E) 
indicates  that  the  shorelines  are  not  likely  to  be  susceptible  to 
massive  landslides  which  would  affect  the  storage  volume  of  the 
reservoir  or  cause  overtopping  of  the  dam  by  displaced  water. 

e.  Downstream  Channel.  While  the  primary  spillway  of  the 
Upper  Kittanning  Reservoir  directly  discharges  into  the  Lower  Dam 
reservoir,  the  emergency  spillway  discharges  into  the  diversion  channel 
which  bypasses  the  two  downstream  dams  when  the  flows  are  less  than  the 
capacity  of  the  diversion  channel.  Flows  in  excess  of  the  diversion 
channel  capacity  would  spill  into  the  reservoirs  of  the  downstream 
dams  and  ultimately  would  be  discharged  through  the  spillway  of  Lake 
Altoona  Dam.  Below  Lake  Altoona  Dam,  Burgoon  Run  flows  into  a rocky 
stream  channel  through  residential  areas  of  Altoona. 

3.2  Evaluation.  The  overall  condition  of  the  Upper  Kittanning  Reser- 
voir is  considered  to  be  fair,  while  the  condition  of  the  embankment  is 
considered  to  be  good,  requiring  only  continued  maintenance.  The 
condition  of  the  operating  equipment  is  assessed  to  be  poor.  It  is 
reported  that  the  valves  at  the  intake  tower  are  not  operational, 
requiring  immediate  maintenance  and  necessary  repairs. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedures.  As  reported  by  the  maintenance  personnel,  there 
are  no  formal  procedures  for  operating  the  dam.  The  operational 
feature  of  the  dam  which  may  affect  the  safety  of  the  dam  is  the 
blow-off  pipe  valves,  if  it  is  required  to  lower  the  reservoir. 

The  clearing  of  debris  from  the  spillway  as  required  and  the 
continued  inspection  of  the  facilities  by  the  dam  tender  are  the 
principal  maintenance  operations  which  would  affect  safety. 

4.2  Maintenance  of  the  Dam.  The  overall  maintenance  condition 
of  the  dam  is  considered  to  be  fair.  More  frequent  removal  of 
brush  from  the  downstream  face  of  the  dam  is  required. 

4.3  Maintenance  of  Operating  Facilities.  City  maintenance 
personnel  reported  that  the  upstream  controls  on  the  supply  and 
blow-off  pipe  are  not  operational.  The  blow-off  valves  located 
at  the  downstream  valve  house  were  operated  and  observed  to  be 
operable.  Visual  observations  indicate  that  the  operating  equip- 
ment is  in  poor  condition.  The  condition  of  the  downstream  valve 
on  the  24-inch  lake  blow-off  line  shown  in  Plate  6 is  unknown, 
along  with  the  location  of  its  discharge  point. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 
The  dam  is  maintained  by  city  personnel  operating  from  Altoona, 
about  three  miles  from  the  site.  No  communication  facilities  are 
available  at  the  site. 

4.5  Evaluation.  The  operational  condition  of  the  dam  is  considered 
to  be  poor.  It  is  reported  that  the  valves  located  at  the  intake 
tower  to  control  flow  through  the  blow-off  and  supply  lines  are 

not  operational.  Flow  from  these  pipes  is  presently  controlled 
by  valves  located  at  a valve  house  at  the  toe  of  the  dam. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 

a.  Design  Data.  Upper  Kittanning  Reservoir  has  a direct  water- 
shed area  of  0.1  square  mile  and  receives  controlled  inflow  from  a 
diversion  channel  which  bypasses  the  reservoir.  The  diversion  channel 
has  a watershed  of  9.5  square  miles  at  the  reservoir. 

Under  normal  flow  conditions,  runoff  from  the  watershed  bypasses  the 
reservoir.  However,  with  increasing  flow  in  the  diversion  channel, 
the  reservoir  would  start  to  receive  uncontrolled  infow  through  the 
diversion  channel  overflow  section  (Plate  2) . This  overflow  section 
is  located  on  the  dike  which  separates  the  diversion  channel  and  the 
reservoir.  It  is  a 98-foot-long  broad-crested  section  with  its  crest 
at  a level  about  four  feet  four  inches  above  the  bottom  of  the 
diversion  channel.  Therefore,  in  the  event  of  flow  depths  over  four 
feet  four  inches  in  the  diversion  channel,  the  reservoir  would  receive 
uncontrolled  infow. 

This  inflow  into  the  reservoir  would  be  discharged  through  the  primary 
spillway  to  the  Lower  Dam  and  through  the  emergency  spillway  back  into 
the  diversion  channel.  The  combined  capacity  of  the  primary  and  emer- 
gency spillway  for  the  reservoir  is  estimated  to  be  1650  cfs  with  no 
freeboard. 

Lower  Dam  and  Lake  Altoona  Dam  are  located  immediately  downstream  from 
this  dam.  It  is  estimated  that  failure  of  Upper  Kittanning  Dam  would 
result  in  consequent  failure  of  the  downstream  reservoirs. 

b.  Experience  Data.  Upper  Kittanning  Dam  is  classified  to  be 
an  "intermediate"  size  dam  in  the  "high"  hazard  category.  Under 
recommended  criteria  for  evaluating  emergency  spillway  capacity,  such 
impoundments  are  required  to  pass  full  PMF. 

The  adequacy  of  the  spillway  was  analyzed  based  on  the  simplified 
procedure  provided  by  the  U.S.  Army  Corps  of  Engineers  (Appendix  D) . 
Based  on  this  procedure,  it  was  determined  that  the  PMF  hydrograph 
for  the  stream  immediately  above  the  reservoir  will  have  a peak 
flow  of  23,000  cubic  feet  per  second  (cfs)  and  a total  volume  of 
approximately  13,000  acre-feet.  Further  analysis  indicates  that 
uncontrolled  inflow  into  the  reservoir  through  the  diversion  channel 
overflow  section  will  equal  the  combined  discharge  capacity  of  the 
spillways  when  the  diversion  channel  flow  reaches  about  6400  cfs,  which 
corresponds  to  28  percent  of  the  PMF.  Therefore,  the  dam  can  only  pass 
28  percent  of  PMF  without  overtopping. 
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c.  Visual  Observations.  On  the  date  of  inspection,  no  conditions 
were  observed  that  would  Indicate  that  the  spillway  of  the  dam  could 
not  operate  satisfactorily  in  the  event  of  a flood. 

d.  Overtopping  Potential.  As  stated  above,  the  dam  will  be 
overtopped  during  a flood  whose  magnitude  exceeds  28  percent  PMF. 

e.  Spillway  Adequacy.  As  previously  stated,  the  capacity  of 
the  spillway  is  less  than  50  percent  PMF.  It  is  estimated  that  over- 
topping of  the  dam  would  result  in  failure  of  the  dam  and  downstream 
damage  potential  would  significantly  Increase  compared  to  that  which 
would  exist  just  before  overtopping  failure,  since  it  is  estimated 
that  failure  of  this  dam  would  result  in  the  failure  of  two  downstream 
reservoirs,  as  stated  in  Section  5.1a. 

Based  on  the  above  results,  the  spillway  is  classified  to  be 
"seriously  inadequate"  according  to  the  recommended  criteria. 


SECTION  6 

STRUCTURAL  STABILITY 
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6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  As  discussed  in  Section  3,  the  field 
observations  did  not  reveal  any  signs  of  distress  that  would  signifi- 
cantly affect  the  short-term  stability  of  the  dam  at  this  time. 

Although  very  limited  design  information  is  available  to  aid  in  the 
assessment  of  the  structural  stability  of  the  embankment,  in  view  of 
the  lack  of  any  significant  signs  of  distress,  it  is  considered  that 
the  structural  stability  can  be  judged  based  on  visual  observations 
alone. 

b . Design  and  Construction  Data 

(1)  Embankment . The  dam  was  designed  at  a time  (circa  1887) 
when  limited  understanding  of  the  geotechnical  behavior  of  earth 
structures  existed.  Consequently,  the  available  design  and  construc- 
tion information  includes  no  quantitative  data  to  aid  in  the 
assessment  of  embankment  stability. 

(2)  Appurtenant  Structures.  No  information  is  availabe  on  the 
structural  design  of  the  outlet  works. 

c.  Operating  Records.  The  structural  stability  of  the  dam  is 
not  considered  to  be  affected  by  the  operational  features  of  the  dam. 

d.  Post-Construction  Changes.  As  discussed  in  Section  2.2, 
the  dam  was  enlarged  in  1894.  Plates  3 and  5 illustrate  this  post- 
construction change. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Assessment . The  visual  observations  and  review  of 
available  information  indicate  that  the  Upper  Kittanning  Dam  is  in  fair 
condition.  Field  observations  did  not  reveal  any  significant  signs  of 
distress  and  none  were  reported  in  the  past. 

The  condition  of  the  operational  facilities  was  considered  to  be  poor 
and  it  was  reported  that  the  valves  at  the  intake  tower  are  not 
operational . 

The  spillway  is  considered  to  be  "seriously  inadequate"  because  its 
capacity  (28  percent  PMF)  is  less  than  50  percent  PMF  and  because  it 
is  estimated  that  overtopping  of  the  embankment  would  result  in 
failure,  significantly  increasing  the  downstream  hazard  potential 
which  existed  just  prior  to  overtopping. 

b.  Adequacy  of  Information.  The  available  information  in 
conjunction  with  visual  observations  and  previous  experience  of  the 
inspectors  are  considered  to  be  sufficient  to  make  a reasonable 
assessment  of  the  dam. 

c.  Urgency.  More  detailed  evaluation  of  the  spillway  and 
diversion  channel  hydraulics  should  be  made  immediately  and  other 
recommendations  below  should  be  implemented  as  soon  as  practicable 
or  on  a continuing  basis. 

d.  Necessity  for  Further  Investigation.  The  adequacy  of  the 
spillway  is  considered  to  require  immediate  further  investigation. 

The  embankment  is  considered  to  require  no  further  investigation. 

7.2  Recommendations/Remedial  Measures 

1.  The  owner  should  initiate  additional  hydrology 
and  hydraulic  studies  to  more  accurately 
ascertain  the  spillway  capacity  and  to  deter- 
mine the  nature  and  extent  of  remedial  measures 
required  to  increase  the  spillway  capacity. 

2.  It  is  recommended  that  the  owner  provide 
around-the-clock  surveillance  during  unusually 
heavy  runoff  and  develop  a formal  warning 
system  to  alert  the  downstream  residents  in 
the  event  of  an  emergency. 
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3.  It  is  recommended  that  the  owner  immediately 
evaluate  the  operational  condition  of  the 
upstream  valves,  perform  necessary  maintenance, 
and  adequately  maintain  the  equipment.  It  is 
also  recommended  that  necessary  steps  be  taken 
to  evaluate  the  structural  integrity  of  the 
pipes  through  the  embankment. 

4.  Brush  and  trees  should  be  removed  from  the 
downstream  face  of  the  dam  and  for  a distance 
of  at  least  50  feet  below  the  toe  of  the  dam 
to  permit  adequate  inspection  of  these  areas 
in  future  inspections. 

5.  It  is  recommended  that  the  owner  be  advised 
that  the  dam  and  appurtenant  structures  be 
inspected  regularly  and  necessary  maintenance 
should  be  performed. 
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Reservoir  (horseshoe  curve  in 
background) . 

Diversion  channel  (looking  upstream, 
foreground  reservoir  intake). 

Crest  (looking  south) . 

Primary  spillway  chute. 

Emergency  spillway  and  diversion 
channel . 

Crest  of  primary  spillway. 

Valve  house. 
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Blow-off  pipes  discharging. 

Downstream:  Lower  Dam. 
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Photograph  No.  1 

Reservoir  (horseshoe  curve  in  background) 


Photograph  No.  2 

Diversion  channel  (looking  upstream 
foreground  reservoir  intake). 
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Photograph  No.  3 
Crest  (looking  south) 
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Photograph  No.  9 
Blow-off  pipes  discharging 


Photograph  No.  10 
Downstream:  Lower  Dam 


ii  j>:\ipiiim  m.4  >rsiL\ 

CONSULTING  ENGINEERS  INC 

y Ls.  < Date .2  2l  7<S  Subject 

Chkd  Bv-£E-  Date  9-1/- 73  tOATUiS.Mt>J 


. Sheet  No 
- Proj  No  y^i-y/4- 


Aj  AR .tA.  (" C(  L 6»  s ALTOONA  HoU.iftA'fStuR^  , 

AS-ttflULfc  Q ^ 1-S  j 

WATt«iHfc-0  A^JL  A Prte.  LAjtfc 

= O c>e>(°  SQ.  H i <-E 
WA7£A3rt£T>  A ALA  2>M/£«S/c>n/ 

- (2cd  . 1*4.0  ) 'h*x  < f-^7  M’%n) 

--  ?*4  7 

H-OOfr  EKCSfir-D  AivJ=^J.IOn/  CWAtslNlteL.  CAp  Ac^"y 
^°AT  fcRSHtrti  ro\  lAt-l  LU'V-I.  C.mau6c  Aiom  O ©££  ;ju, 

f 


bj  LAWfc  Aft.tA  (&c  / 4 f 6-  ) 

LA^U  A«.tA  04^6)  « <5/2  /zcao)*  435^ 


- //•£>  AC4?£S 


Sat- >!*■■< 


d &L  IE>0-0  - y W”  X 

- /f  y flOYCS 

c)  Sa^a/A<>4£  STbZA&Cc 

AM  ( To  DA*  C4LST}  - S S' 

( //*,«*. 7 f 7 *77  ) ; 12-81 14V 

* 70  4-0c^<  ^C"  \c.^  -7r>oc  £*i 


rais  PAGE  IS  BEST  QUALITY  PRACXICABM 
JftU*  Uu/  I EUKrfl SHAD  TO  DLC 


a KVIA 

CONSULTING  ENGINEERS  INC 

By-  jiJ  l^g Oate  Subject  U-fpi-R  K iT~A 

Chkd  By^2H10ate_l — " - — ^ - HyO>?oLo<a-/ n-f  r->pA,.Li<_ 


o 

Sheet  No L_  of 

Proj  No  73  -114—  2Z 


uppE-R.  k:\TTAM >4 -*J &,  "Dam 

\*lATfcRCMCi>  ^fc&A  A?  0 0=1  id  Ml LE  *e  Ukc 

Aj  • ^ ^-"1  -c2  Mis  t>i\l£ezt'j>J 

^.A  ^ A,-fAti  <^-6  Mat 

Accot’i.^d,  ToTMfc  CMA^  Ti  p*o\Jot S_t.  6,^/  cot  E^LTl  i/57, 

For.  SusQus-HaiJua  ~{R.L6,iou  /)  ^j^ 

PHp  max  fcAK  2 24  CO  ^/SQHi 

z Z.io4o 

|5at|  Ztxrcr^c^ ' I 

Total  fcuoar  of  Vi  * * fb  t &<to 

I ^ 

r J33, 2.  *“£* 

~>CL'$  ^3cpaf  £**| 

^URCHA£t=,E  STOtACti  OoL  AVAIL  AtoUi  pjo  L 

Vs  * 7o  "•  f* 


TcTAU_  "fcl&CU-AC  g-,c 

PtffMARvj 


T^P*  ,•  1 (^SfiE  . Cifc 

L *■  *34-'  ^ H 


Q«  * <^lm 


»r 


gc  ZpILLtJAij  S fSfct  Pli*  fzttpU'J 
**>  Usi.c^  ) 


OSiKPLCsJ  lAJB'ti. 

--  4-sV*ax.) 

yV  ' £ ~°r 

(7 


THIS  PAGE  IS  BEST  QUALITY  PKACILCAiSU 
FROM  OOPY  FURMISHSD  TO  DOC 


IKYBWMvIK^lA 

CONSULTING  ENGINEERS  INC 

By _km D»»p  S'll  Subject  UPP^  / 

Chkd  By^?  Dafg  — ~7  A 


Sheet  No  '— • of_ L2_ 
. Proj  No  7 6-U4-.T.Z 


&<€^^C#4Cy  (".D/icnAKG*  I'VtAL'OiJ  ) 

Cft'.T  OVVt  ca>w 

L x So  , 

AH  » "2.‘S>  ("fliu,  MJAS  utt;  h:-*5t) 

Q (e  - (2-0  C5osj  O 3;1~’ 


T crrAi.  "b'  & CHAU  S.i  rAf>At  i'  'f  -a  i Q<f.g  + ' / y 

~ u r"^ * { 

HoJT  ©r  tOATcrft.  I i /yiW.o.'j  *f  o/-i  DfV&eS'i?  *J  Ch> C. 

OVcRFLoiU  ip(^JAy  ' ^ 

Typ^  B^Ab  ffi*S7  cxfej Z Fic^j  £USr*_ 

L~  r 

<V-  (U>)(1B>)(H)'r  - ,££oc^ 
hi  --  j <u7  ' 

”^<t"  Cf*-57  / j 4- - 4-  ASdl/c  &CTT0rt  Op  CttetSfJC  L 
TUV*tfo*£  f THi  U>te^  b^TM  (g  C^AtjKfrC  (i 

4 3.  <*.?'*  7'&  FJ  iiJATZfi.  ^A/^W 

CALCm.lai£  ct-JAtJH&C  FLc  iJ  4i  Fcllcu^ 


9 TF  BEST  QUALITY  mCTICAH* 

ess  asst - 


35.<yPRI>OIlYlD^'!L'V 

CONSULTING  ENGINEERS  INC 

By  .(OTc Date JL-£Az2Q Subiect 

Chkd  By Sf 'l  riatp  r-  f'  H'JE>gp'-Ofe'^/ 


Sheet  No 
Proj  No 


=L_  FL jOUJ  CACAoTv/ 


ROAo 


kTiOk) 


If’  ^ b Sosr.u^a,  . . k.  \l  . 
«*>t  cus  ot^  w-Teo./  ^ «.«  l ^ . 


^s,  c<**Tft.i.7  «-t-Z  ^ ^ 

LA* fc  rtfJ> 

NtKHAl.  poo L ^♦■94,  wiftj)  “> 

EL.  0-3  ► 


-/  I U. 


J4-'Sp<lW^  f**1, 

EL  0-0 

^>KG-To4  OF  U-pptu  KiTt/vJiJi^o,  kS££MO  g, 
HypEAuLic_  Faults 


JE.  i-'^S 
^ EL.  + IC. 


1 

\ja» 

1 fe] 

t-4’- 

te-p' 

I 'i-»3 

!1 4-Vj 

r ( 

^ V 

'“fSipUlw*. 


NoOMALp-sL 

t_LO_o 


soepi  <55%  ft') 
W.TM  AAJt  S’a*  SLAB  6.WTA-I 

A.»>  r.«MJT*  »,  flAwi  pLAfj* 

6>«flui  j,ta  4i0pt 


f 0 5 0 0 1C, 

ScCTiOvJ  A-  A 


THIS  PAGE  IS  BEST  QUALITY  PRACTICAL* 

FROM  GOr  Y FUtoToHAL  TO  DDC  - 


MM 


II  K\I1  BH  °I  DJIA  XVHA 

CONSULTING  ENGINEERS  INC 

By_X*Jcr Dale  2 -Zl  ltf  Sub|ect  U-^Pi-A 

Chkd  Bv^i:  Date  g ' f 


Sheet  No  4 of_! 


prtL  £l.  +0O 


IS  BEST  QUALITY 
*uK*1SHEE  TO  DDf 


practical 


3 

CONSULTING  ENGINEERS  INC 


o 

By  ..[aT1^. DateiL^-L'?^  Subject  K- >TTA\1kI /*J  ^ Sheet  No  5 of  _L2_ 

Chkd  By^ZSDate  — Hy  D£oLa&y  $ H f diauLjZ. pr0j  7ft-'  - ? a 


PtTCftMikli  FLOiaJ  rate  ( UJATtft  otp-M  4 C<2itioav_  fcspi 
^3  fSC£T,0Nj  A A') 

A-.  Ak£A.-  ^-^-^-?*H4})  = 7^'i  i$.rr 
T--  T&piAMnq  = i4  4 V r /gfcrf 
P-  IOlT  pteMeTtR  = 4M  14  S 4 Ja  4"*  = 25-0  FJ 

R --  -y  * i-  ? 

Critical 

_&1  a! 

J T 


Vt  -.  -tSr-  = /M 


= Sot^1 


c • "77  1 

K1oC.MAI_  PtfiuJ 


a. 


il-SL  A RtS  5 It 


* ■ '0^-  ^ (0.00^ 

■*.  I F<-aJ 

V*  *-  /+.z^s 

THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
FROM  CUi  it  xo  u bti 


n KM  °il  al  M A X>4iL\ 

CONSULTING  ENGINEERS  INC 

By.UTTC- — Da te?r Subject  .1 IfftK  «'TTAnIkJ  kJA, 
Chkd  Bv^TlL  Date  ' * ' r Hypggcofry  ^ 


o 

Sheet  No  6 nl  I 0 
Proj  No  7S'-/<4—  2-2. 


I ^Uj  ( Q,  j 

'Va-x  — j v,  - <4  -I-Fpi 

v " -* 

Bo-ck  <^c  ^fsp/tov,^ 

/l  = C 14  5 i -^  ) c/c 


T = 0*-S  + <0 

)a~  . Q+*t/c  * CSdrY 

32.2.  " 1+5  + 


5-ftC,  ' 


hxsC. 


h 

_±L 

4S 

5.6 

54> 
6 o 
4T 
7o 
7-5 
8* 


Seu,  S.  I ’ 

<3 


> 43' 


C*m£>L 


uJater.  bfcp-rvj  cntee.''s.piu.iun..|"cc!risT 

A = f/4>t 

p - '4  S + h 4 J1  i!  r 14  4 MWh 


I.M-&G 

Oo|t, 

fo  truS) 

‘ A<*  . 

7-^s  ,4  ? ^ 

A 

K 

<2. 

✓ 

h A R 

■b1 

_£L 

g-A 

JtL.  dll  *L 

754 

2-17 

M/ 

/ 4-45 

&5  Hi  U 

85  « 

i 10 

1243 

15  z 

\0  17/  <7 

44  1 

34i 

IS®-? 

/5  1 

ld>5-o 

iCt. 

I73r 

5 

HS-4 

3&1 

>9  7r 

n-  r 

1240 

4o| 

2-224 

171 

13^ 

4io 

2415 

if  2 

l+S-o 

4>& 

1774 

I?1 

<3  V'' 

-ffi 

5*4-  /f2 

y-70  /?7 


1 


i »:  \ji  :,J  J[  >:i  .1  :»■  t \ 

CONSULTING  ENGINEERS  INC 

Datel_±]_7£.  Subject  UffzJj  kiT 
Chkd  BvA<_Daie  * ^ Hy  DgoLotT-y  & t-4 y txl^u.  UC- 


By 


o 

Sheet  No  ~7  of_L2_ 
Proj  No  7&->i4-ZZ- 


BJ 


( S-»ct-ioNl  A A ) 

A: 

P: 

R 7 
<V- 


O'-r-t  -f)/> 

( II  s t h + Jz  h)  - II S i 2 Q-14-lq 


A_ 

P 


(*ms),/l*  AR  ^ - 7«>5 


0-0^ 


CMlTlCAL.  D-^jtf+Ajdo  riJUM 

HS-hJc 


1 2 2 


h 

A 

R 

Q 

d t 

JLX 

111 

_fT_ 

Ji£i 

_£t 

oJXr 

i-v 

4 J/,? 

3 .z& 

12  7 

o Jii' 

lo 

1 2.0 

6 4 

7Q> 

l-lo 

2 o 

as  o 

|Sb 

?•*> 

235 

7-  l(e 

Jo 

34  o 

ZoF 

n-4 

44S 

i-« 

4-0 

54-0 

?JT 

«■/ 

lo(j> 

457 

4S 

e-77 

Utf 

?ra 

5-/4 

£.0 

loo 

*17 

i4.r 

/o/S 

57/ 

5 s 

7l  4 

32 

is  1 

ll?3 

t.17 

& 0 

?7  o 

3-3J- 

157 

/3  4<f 

M4 

W 

15-1 

3 53 

14  2 

1 55k 

7 4o 

7 o 

Ip5  o 

37o 

/</* 

)75<) 

??fr 

7 T 

M44 

3-8'4 

ns 

1473 

S-S2 

£ 0 

mo 

4ot 

177 

2l?g> 

1-08 

% 7 

1531 

4'tf 

IS 2. 

2434 

9*4 

1 o 

1440 

U 

H&l 

I8Z0 

IS 

'Hi 

44fc 

ill 

2440 

|0  7g> 

to  0 

IC50 

Hi 

115 

3*H 

11*1 

f 'C^'Tl  Ol  <_  STo,^ 
Critical.  TCo;U 


n '*’  -J  iuiTt/tft.i  auic:j£  O.k;- 

£ D2P  *• 


<v 


/ 


/ 

>7 


/<? 

-7s 

<?4r 

'■> 


i 


- -.- ., — _ ■Ml. 


3 MA  ]LA 

CONSULTING  ENGINEERS  INC 

By UZS=_  Dale  3.22—12,  Subject  UpfSfi  K ■IJAsJkJ  . n)^ 

Chkd  Ry/7<r>atP  ^ / fr  S'  HyPHa  Lofey  ^ iJ||[i>,»"L'L 


o 

Sheet  No  ^ of  I 0 
. Proj  No  7ft— //4-2  2- 


£■)  Q-j  i.  it.  ")  c.^ 


A = ( Zo  + p|  ")  h 

T : 20+ lh 

P-  2o  4 2 Jz  h =.  20  4 2 #3  ^ 


^ T 


<R 


0 O'ft 


fo  o^f  A*Vi  r 


CeiTic^L.  d<JL^+iv  ) 


-jSJ.  . f^o-hdc)^]' 


bzz 

2o  + Zd 

Roi+irt.( 

‘h 

A 

« 

✓ 

& 

;v<U.c»SL 
< ' 

-T 

■h1- 

ft 

c~^ 

At 

0 

»5 

io  a 

04ft 

SO. 

82* 

o H 

/ o 

z-l 

ML 

is  s 

27  ft 

177 

? 0 

44 

17/ 

tol 

S23 

3-*1 

3 o 

2 41 

2S?> 

043 

5'6>o 

4 o 

It 

3-  ol 

nu 

?2o& 

1 So 

So 

3 44 

33-3 

4l40 

rn 

6 0 

Iftt 

4 21 

3tG 

S7o7 

1 122 

7 o 

1*1 

47  S 

iru 

7tf| 

13  aT 

?e 

■2*4 

St>* 

4Zt 

l4?t 

(4*4 

?3 

*32*" 

S 4 

43  l 

lolT.»> 

(£  fO  h>r*  Z'  / 23 

IT 


CONSULTING  ENGINEERS  INC  f J 

By-  LvTCr Date Subject  lAppC-R — A- TTVWil/'aJ^ Sheet  No 2_  of_]_2_ 

Chkd  Byd£.Date  ?...  ^ Cojy 4 ^/DfeA<-0  c. pr0j  No  ' i</- - 2 Z. 


JiA}wi.  £?>J  7W&.  ( P,  2,  *A>  r'  i ''  CaI  ( ULAT'o IT  ■; 

TElTfiMAttp  TWA.T 

@ d^CNoAMAL^  %-T  eil  FT  <g  A A 

<3,  r 2.6,7 o c4i  \A  ieu  -fps 

2//ot4s  * o* 

(w.A.  ^ * 3-a-T  ' 

>5  3 * IfipSo  c 

l^iT«SAH  «cM  TW'i  7l/*r  M &X  iuXo.-J 

W«!JU^&  Q , ■»  CJz.  -f  Q 5 -s  2*&7c?  ■+2llo-n&£c}~6&3oc'('k 
J CWErCK  XJOLOn)  c HWJiJH. 

rA^'0hJ  'b-S-  f ) 

dn  ; 5 -4- -ft  ^ R^5  /y\<\  / Au  o x 

G^s.  4-1  djc"^'  ££-  <2,f  1*74-0*** 

4?.^  J?. 

^ S*c1,^  c-  c (l/o  CLo~*Ji) 

475^  t £/o  ^ »=kr 0*Y  ZpiUUA  ■) 

* 5190  c4^ 


APPENDIX  E 
REGIONAL  GEOLOGY 


I 


* 


APPENDIX  E 
REGIONAL  GEOLOGY 


The  Upper  Kittanning  Dam  and  Reservoir  are  situated  on  rock  of  the 
Lower  to  Middle  Pocono  Formation  (Mississippi  Age).  The  rock  strata 
consist  primarily  of  medium  thick  (six  inches  to  two  feet)  red  sand- 
stone  These  strata  are  overlain  by  red  sandstone  interbedded  with 
red  shale  and  claystone.  The  strata  strike  approximately  N30E,  with 
dips  ranging  from  15  to  20  degrees  to  the  northwest.  The  rock  is 
resistant  to  weathering  and  forms  moderately  steep,  stable  slopes. 


